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(57) Abstract: 

PURPOSE: To find out a tool set data for each main 
spindle by a very simple method. 

CONSTITUTION: A set error of tools 22A1-22A4 on a 
cutter stand 17A for a reference main spindle 12A is 
obtained by finding out the correction value of other 
tools 22A2-22A4 from a standard tool 22A1 for the 
reference main spindle 12A. The set error of the tools 
22A1-22A4 on the cutter stand 17A of a second main 
spindle 12B other than the reference main spindle 12A is 
obtained by adding the correction value of the main 
spindle distance for the reference main spindle 12A to 
the set error of the tools 22A1-22A4 for the reference 
main spindle 12A. 
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r- 9 z t # a o 

imtiul 1 2Ai:*tLtI*Ift2 2Al*t> 

WffiOI^2 2A2-2 2 A4<OffiiE'(g * $i£>Z>Z t\Z 

<t»K mm±mi 2 Ai:wt4^i 7aoi*2 2 

A1-22A4M7 h^H**#f>*t-&o £ifc±*S 1 2 
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-22A40-fc7 hKISli, *i»±*l 2AKl*tiI 
Mr2 2 A 1 — 2 2A4M7 h^SCliStt 1 2 AlC 
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8-1 18 2 0 3 



[W*«l] raEKTfffcitt+^&fc^rU *»oBr 

aoii^t, WEiifc+HMftK^fffczii^ifijuiex 

1-4X*l*lflli:X|l*lfiIua:*L*ot»|B«»ffl«>±» 

X»oi*i<d i #fc*i*£*K5£a, «rlB^*±««7)*!> 
jTO^oi&SMiox^rtw i#£t^*X;iri^*^ c 

i) , mE&S±»<o£*t£fi^^&±*^* e *^ 

R£m*fc, *rE*i|5±*rt* <b &X«-~-ORj£XJIrCDl£ 
[ft#«3] «Si:Wf5iiW***l" 

tsi-^cticioT, wE^&ii^xttKjeifs^v 

SiR6<iKt£eife*!>Wfl6-C\ x YfltfifciKi&o 
£o-c&teMSP£*t£NCiS&-e*o-T\ i»E1£&lB<o 

±«<&rtOl 1lirE1£&1HOX*lO 
^ffi«co«ria^±tt«o**&tt^ & «> x Y^ifi]<offi 

ail(0I^WI*l<7) 1 **«SX*K5e*. - 
O3gft£liilE**X«l<0£^te«A^lftE&X8l^*m 



tee u #i& $ * £ b#^#»s * i ets-r & 30 ^^»s -r 

3rj**mE**±«lW*j»tt« K-frfc-fcT * Zfrh<D& 
io i*o]Oft£mE&SXtt<ogi£{£tt^f!>L£B#<o^ 

•y h«ar-^««»t=E«s*L*:^'-*fc*«n:** 

•y h r-**IM5UB«**tfc?'- * tf)S*i#I*» 
injfc^-C&fciW^X^-fc y HiHEr*- ? fc LTiEf 
L> Sf-ifTEXWiESIWX^-^t&^^K^^^^ 
- y tiEI** f UtiEr- *ftB*CE«S*i.fc* 
^±«Kov>Tor-?Ofo£ltirE**XttJ^<OXiS 

Cittil**? hOlMlOltjEltfc LTEtrr*!* 

20 *rt»KE«1- ^Xtt<o«X1tS.O f -SffEX*-t y h ilf 
-^«iM»i:E1t-J-4X*o-ty hW*tf>1«Ett**ffl 
If - 9 *JWf t 4 - fc t -fh N C 

[0 0 0 1] 
[0 0 0 2] 

30 *44IS*raB*»lTMt::tnXU 

^o^mnnmmt. b#x*#i*& (j i s) cts^ 

J I S<7)B 0 1 0 5- 1 9 7 7 
#03 (BIT, kv»d) l=a5eS*fCv»4J:-9 

[0 0 0 3] 1 O^ttiSll^ffifti, 3*4 

40 #*ii"Cv»4. *LT, lffl«)7-^«:tPX-r*U* 
H^Xe^^^cOfflffl^tLfciW^^t/'fel-^ftt, X 
#^#J'7tilL^^'b#XS*|BlB#* : iT6^t-*lT-r-2>o BP 

*>, ±w#fjai $ ti-^ttt- 1 mo v - 9 oimxa^T-r 

O 

[0004] ifcittoa^L^^ fflSSc^Xtt 

LT, «xlf*&IB5 1 - 1 0 4 6 2*&« (J^T, £ 
50 Sl«(±, 6«<0ffli:t~ s Ffi L UKlt'b*t^:±»^**L, X 
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J) Ol**«xTv»*. 6iOiii:ttltlt 

~<r>mxxm*'£^ <7 )±%ii~<>^xF\m-$kfri' & ^ h 

■C, — Si:6l@co t 7-^<Ot)PX^«-7t"'i>o 
[0 0 0 5] H6H\ «SU-3pfT4:2ilO£«tfiFOflfe 

cOT***o ^ y Kl±t-(±, ±«p2A, 2B 
2 AliHI*-tf-f ) 'tauTlT 4 Z«*lfiJU»» 

vsmi-lkVbtix&i). ±«62A, 2Bi;@eittt- 
Ki t-m~^ihfixid'0, 35i3i:ii, 

£*UttLr*VttW-R1I (H-C(**4 
IB) OX*6A, 6B, 6C, 6 D t**.*'*.*" 
r >i4A, 4Bfc*W»»-«x.Tv** < , 
[0 0 0 6] ZZX. 2ffl<75±«2A, 2Bl-ffitf§tt 
Xif'i K^»'/*4A, 4B-Ci«F*tLfc«7-^7A, 
7B(±> («i«6C, 6C) K 

nwu«ff-r*-i:^ -su2iao7-^ 7 a, 7b 
oinx^Ti-^o 

[0 0 0 7] 

i3&mi>m$:L£7 -*-*««] 1 <r>^n^nm 

S£(±. JISB0105 cO#H 3 l-3rt"<fc "9 l"> $IW# S 

fci*i*Wttwn (no itrnzit, *Jt>T#<oto 

[0 0 0 8] — 2 3 (-^-T Sftffii 

fiti, 7-*OffiXg£fflB#Klt& < ^X*T-iraX-£ 

-ft LT *> « * L L fcXJrHIEa*-? § 4 

[0 0 0 9] #8Iffif5A(i, XIEt£*}£#r£fi? 

^orafs^ttfittLTisifbtt^msciioiWit, com 

«o±n6fc, miaia^^t-^ff^za^^itx 
■r*x«*Kotx**iflit-iiXL*»oinEa»floitt 



#fou£IM1iBtM»ft*«>x**#-*-*^fc < t <> HI 

w *[oo i o] iwui), «*ar«iat?*fifl:*r*B-?* 
[ooi i] ^.&NCJ&fiK*5^-ct±, a 

Oitt^-f-tt-rtt^SftLTiaXSrffoOf, 
L-c l ffflo^60«&1@oXfto-?-*L-?'*i.oX*-fc 7 

T 1 ffl05EJ!»#oaSc«IOX*0-€-ii-€'*L«:»»$*^ 
tT, 0)Jx.lf1f^¥6 -4 9 2 6 3 

[0012] #$&woiWi±, ^«{-fBffii4^«-e#i 

[0 0 13] 

xtt^ieot x»^|S]i-a^t^o«rIB« 
jf*LfcY«^ipju»»Brftt?a*flox*t*i- 

40 ^^n^^-^ofinxett^is^tj^i-^^^^tt 

L, i /cfrlB50ft-&Ol*i5:fflOX*OI*l<7) l ^?:^^X 
*lZ5e*. io«*X*O5SIft«:*ia**±ti<0*i»it 

50 $I^Wiittc0lit*T#±»f^t4$«Sf 
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fggwffiEIg k -f & ^ k i ft®, t -r h o 
[0014] XiB@ft£3)rf 4£#<o#3&W<of&2 0 

[0 0 151 ±isgfi^Ji)Si-^^*^*^ <7> ^fi 

k, l»IB±|ll+^i»»-2pff4:Z**lRlUE5!-f *XW* 
|6] k X»#fi CIS L*'Oi»|Eaftfl<0±W , t , 'k*ft«>-e- 

k , BiriB±»^ t msaajsj^ k * s #ris z itini:«*t« 
#ri22Jt>£t4, Ytt^^W&TJfr'-^s*"^- 

oi i»iB«»*w±«oajiJMtll 

<7>mfB*^±tt^>**^fi^ ^ <° x Y*l6]OK« 5:121* 

-r&iWffiJiT'-^^fflsck, mi2^t)-&^«&iicox 

*C0|*1C0 1 **«*X*K5fetf>, C *>«i*X*«>2J5fc* 

±«ffigiiiSXT'-5'^#)^k, *iB3»!»fc«>«»*«>x 

*033*Wl»E«*X*07I**^«)E«tKJfe'*" *X 

iB£«±« o*i»ttllu^t>*r -e- - <b o£x*<o2J 

hf-?««8t, HiriBXA-fcy bttfc 
f- *te*«i6l$KlB1*S Kfcf- * kfrSBX*-t y Y r- <n 

afeS±»0>X*-b 7 HiEf- ? k LTIB1SL, i tzHf 

v , r <o ^_ ? W 5fa * «ri£^*itt JWo±<* * I 

f - 9 k , |»E±«IEIt»jE^'- * »*J»t=IE* 
•T4±|»olt]Efl[RtrilWBI*-t^ h«IE?'-*»tt» 

-9\m®ti^-tz>zt*ftWit-tz> a i 
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[0 0 16] 

[fl-ffl] a^^UttLT«*IJW'&«>|M>I*«>1t 
^I*-bv hf-*«\ lWIE»*i*H-4*t-4X*-t 

fifz V-9 ClTJ&^XATillXtfH ^1-14. WI2 

J?$^^X*A ? «IE$tt-Cl!)DX* S; }Tt>ix^o IW±»' : 
JE#$*tfc7-^(-3a»^X*-C-inX5:ffT^t^ 

[0 0 17] 

tcioTflti;^"Hg(:2l@o»isy i H2±tt^i ia, 

1 1 B* J *S$*tTi5'9, iO*l»l) f »2±»61 i 
A, 1 1 Bli, ■en-PtLlH^L'i^Ztt^ll)*-^^^ 

^ha, 1 1 Bi-^tv-etLgiigSft^*^^ ^° 

*t)ft4*lRt) f *2±il 2 A. 12B^WHi 

^2i»12A, 1 2 B<0ir^t-(±, 37il3i^-y 
K 1 0K@5c$*lTv>-5,o 1 3 IC(±, fr!2*l S. 

yi2±il 2 A, 1 2BO-ftL?W+i-t!:W^ 
fir«U* 1 S.^'*2 **W K^y^HA, 14 B**E 
tt$*lTiS'), »l»0 f »2i#l 2A, 12BtcfEjt 
$iifc7-^15A, 15BI4, iiatfl»2*'fK^ 
1 4 A, 1 4BtXtt*|6jl-^» li r^«'^ KS*. 
tv>4 0 

[0 0 18] 3 (-14, gl±il2At$2i 

1 2 B«5«f*«i«)3i* * ^ CXt>4>^ (13. 
T\ ^jUttHkv^) i6nMffli:WH*150'* 
235^^1 7A> 17Bi«R&iiO»4o -«*1» 
O f »2 33W^l 7 A, 1 7BI4, MC^IiCA 1 6 tc¥ 
> If &Y«;fr|p]C ^ofl^ K7''r>al4At»2 
F7*r/a 1 4B<Ol5l^i:WlnJ^rt6kiSJ:-9ift 
7, h n-^-efg»"BT^^3-7A 1 3 KfS!lt«b*utY*l!-r 
-7*;H8A> 18Bt, Y»*-[6]S.O f Z«W3Z.^Ult 
^-TSXW^Inl^jftt^^Yai^-^H 8A, 18 
B±^KItf>ttjtXtt7--^H 9 A, 19Bk^«b=t 
ot>»4« ■ett, YiT-^18A, 18 Bit, 
? A 1 3 CBfiS^fc Yi«>) < - ? 2 0 A, 2 0 B tc 

19B14, Yif-7*)H8A, 1 8BUH56**LfcX 
0 Sllii*)*-* 2 1 A, 2 1 BtC«toTXtt*lfi]t:^tt? 
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[0 0 1 9] «fe»ia« f »2 2J»^l 7A, 17BH 
(4, ttlfftI*22Al-22A4Rt) f 22Bl~2 
2 B 4 7>*Ytt#|6H-^tf>HBi-e* vtttftUKtt^tLT 
fcfc, ^tt«U*i^-CJi, I*22A1~22 
A 4 StfX* 22B1-22B4 4' fc'W^SW 

fJI*TJb**^-5r^t-Cv^„ £fcfrfE8 1 8.^8 2 
±«^1 1A, 1 lBOZt*l6l«)»», »lRO f »2 
i|12A, 1 2 B«5EHE, 81 Rtfl^Eft^l 7 
A, 1 7 BOYtt^ifiJ&^Xtt^lfiJW&f&l^ ftKPF^ 
- 1 5 0 9 0 9*&«U*i- J: 7 ftK»*ife*»^BI« 



[0 0 2 0] *t:»ftt:ov»-Cttflt*, 



7-* 1 



5A, 15BUI4, *i*»l<0tnlt L-C813U»#1 
7ACDI*2 2 A 1 -2 2 A 4 IC £ 4«JffllUllI*frv>, 
-e<0f&iri£2<7traXi: LT*2 3TOt§U 7B«I*2 2 
B 1 - 2 2 B 4 »= X ^HUiPXSrfr T»^UOv»fRIH 
fri3> 1*2 2 A 1-2 2A4St>*22Bl~2 
2 B 4 O^S«)ilJI*t- ± i»«)fiUtnX!±. 8 1 #.^8 2 
±il2A, 1 2 B^rlSteS^Tfi 1 i. 
[0 0 2 1 ] (Al) 8l3J»£l 7 A(4, 

$l£ttl 2 AK«"f#£ft£*7-? 1 5AUWlfil+*J: 

2A1-22A4 <7)|*!<7>.&^& 1 O<0^JHUX** $ S*?$ 
K^>o Lt\ 8l±*M?l lAOZWftOWIkt 
13Wt§?1 7 A<DX»7j|6]<7#i&K4 7-7 15A 

CD^glJSnXli, II22A1-22A4 <7|*]0£-g&«l 

(A2) » 133*^1 7AK<fc£7-* 1 5A^ 

gWBUioi (*icoinX) **«?-Ti-*t. 8i3J»6i 

7Ali, 7-7 1 5BK»flrt-**?fcYtl2flHfc*tt 
*U, mrfS (Al) «>«JWUnX»f*fcH 
UttflsU: 4oT7-*15B ^^SWlWUnX (8 1 <otra 

(A3) 8l2J»£l 7 Afci*?-* 1 5B-n©« 
BIJSDXtJWT it. 9H1 JJWiS 1 7 A 14. - 9 

Lt\ 7-* 1 5 AOSfco^rtDXSrffoT^l&p" t L 
-C{2J»)8£U %.Kmtz*V-9 1 5A*>«ffrffc**fT 

7 o 

(A 4) JSllfe, Hrffi(Al) (A 2) (A3) Ottft 

[0 0 2 2] (Bl) f27l!|617Bli< 
&1 7 AU±4t»IB (A 1) OttflpKJ:oT8l?>lraX 
•CfeSnaaWlinl^TLfc^-^ 1 5AUWI6J-T4 
|&13Uft&l 7 A t |H|B#tci£^7l6]Jc^iti L,. X 
*2 2B1-22B4 OrtW-JK-S&WWXA^aRStL 



^J:TtCY»*Ifi](-Sii)?^-5>o *LT, »2itt^l 
1 B<7>Z^|fi]OSft 1 82 30^^1 7 BC0X«7jtfiJ^># 
»UJ:»), "7-* 1 5 AUWLTBf5eo«I»JtnI (8 2 

eoipx) *«tf*>ns 0 ^<otnxiti^(±> 8i3TO-£i 7 

AUJStltE (A 2) K. t & 7 - 9 1 5 B-OSJglJflPX 

(B2) 823W&1 1 5 A^O«J 

gij*px^7i-*t. *2 3g»^i 7Bi±, »i3NMr 

1 7 A U £ ««C ( A 2 ) OHf^U £ o TlBBBtlPX* 1 * 

;o l 5Bi-*tl6]-f&4 7K> fclTJtr^l 7 

AfcrnttUYa^fflt-a^M-^ttS** 11 *" *L 
T, lirffi (Bl) <7)«Jffll*lX«f*i:Bli:ftft*-±o-C7 
i 5B^O«JB«*PX* ? fi ; *>^*o wO^JBUJPXfftfP 
14, *13J*Jfcl 7AKJ:*«ME (A3) (Al) Ci 
&7-* 1 5A^O«J9JtnX»^tl'>II*l-atr$**o 
[0 0 2 3] flirffiL7t8lR^82 3g^l 7 A, 17 

15Ai , 15A2 • • -(4. 7-^15AWl#g, 
2 #1 • • • Ojpl£jFU 1 5 Bi > 1 5 B2 — • 
20 [±, 7-* 1 5B0 1#B> 2#B • • • <OiqX*7F 
-fo BP*>, 8 139^1 7AT7-* 1 5A«tL*l 
ounx-eiinfKOBillnxiftvv 7 
A-C7-? 1 5BUWURU*l^HnX-e**^S«JW 
SnXSrfi^ t|Hl«Fl-> »2^1 7Bt:4ot7-? 

1 5 AK8 2<OiPl^&£iri»PX£fi : v^ ^IC»130 
»£l 7 At7-^ 1 5 AKJtLfcKDflllXSrfi^ fcW 
B*fc, *2 3J»fcl 7Bi:iot7-^ 1 5Bi:»20 
inXSrff^ft^^^Sl^M-f^t. 
2±il2A> 1 2BI4, ffSl<7>finlfcf£2<7i[]Xi:£ 

[0 0 2 4] :<oiTt:. JBSffifti 6<oW«lu-€-*t-e' 
tt|S 1 ^^8 2 Jdtyia 1 7 A, l 7B**BI9:S*t, 81 
SIT* 2 35^)^ 1 7 A. 1 7 B (4. flftffi&imft 1 6 K 
3F i ff&Y*l*|fi|"C, ^il**^ K7r/al 4At8 

2 #M K7'-7 yal4B 4 0 U»»^r«-C» 
^oYtt*|fij3t^'8 1 TSJf*2*4 Y~fv ->a 1 4 A. 
1 4B*>*-fo*#fo (»lM!2±il2A, 12B 

40 ft-CV>4«f, * 1 S»6 1 7 A«I*2 2 A 1 - 2 2 
A4 t82 35»^l 7 BOX* 2 2B1-22B4*-?- 

^ 0teX*<O[iiei?»«SI4, 82 30^1 7Bfitt 
UttitittfAvs ifc2o«7-> 1 5 A, 15B^» 
^■n-?*tOtPXJ4. |^-C0X*2 2 A 1 - 2 2 A 4 Rtf 
22B1-22B4 -T*1f 7 OTN 7-?15A. 15B 

i6, NC'fbU/w»-^<0X*OPSt#S'C*'5»o i^tX 
K4 1 o<7>3g%^tCov-C 1 cxDittl-^ttTlT 
50 x. If A < . X*-t y h ■C$*l-tTi*o 
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[0 0 2 5] as, *l&« r *2 2J»-& 

17 a, 1 ztutv- 

7B£@i|£X*tt'Xfflfc L-C i J>^v^i:(i^i&-e*^o 
;<0»^, 7B<?)Xif-7>l 9BIC 

1 2 a, »2±tt<o@te^ifjJiLTif i. bp*>, 

7AcDXJt2 2 A 1 -2 2A4U(±, fl-BftlX* 10 
Sts iff ;fc«JglJ*0XXeu^fli«)8lJX*€rK«t, * 2 
1 7 BOl*UliH(EX*X8U!lZ«*iaiE3:* 

[0 0 2 6] ttlE&^ifcW-fc^-nt, ±»1 2Ai:K 
WLtzV-? 1 5 AT-(4gr>p D pa?r> ±« 1 2BC«#L 
tC7-?l 5B-eii»ftb*lIQX-r4J:^t-, 
^^o^ffi B D B^t)PXi-^.-i:^#^o X 
HI 2 A-CiJPXi-^7-^ 1 5A<?)SDl7'n^7At > 
1 2 BT'inX-r-S.^-^ 1 5B<0tDl7'o^7ii 

3J!&&1 7 A. 1 7Bt:8»5*itIA^ ±* 1 2 
At±»l 2 B kflittltSlW44 i t tUi 

[0 0 2 7] NCgll^tt, ««NCttC^^ 
AtBIW*. -«>E«W\ ±|12At±il2Bi 

r^ctpx^i-^.*!^ (ii#<o*§£-) t> «ri£&?5#-3- 

[0 0 2 8] *C<»i'4ftSJ:l)44NC*«tf)*lJI 
#&1 7A<?)I*2 2A1-2 2A40II-t'V KO« 

iEtt^*tB^s.^**^*^i2i 4 airs 5 u i ij mm 
-ra. H4i^i-j:t^> Ncia^M»iiff3o 

UtWM»3 1 **LT*»), ©JtSJSIS 3 1UI±'<**3 2 

9 fefflffi 3 4 , £*E1Wt3Er- * tefflSP 3 5 , X*-fc « 
•y h 7* — ? 3 6 , X*-t y h mJEr- 9 t&fflSP 3 

7, ^fA^ny^AtESLtlll^y 3 8, It 

[0 0 2 9] Jf, iiat>'»2£il 2 A, 1 2B<7) 
Bftgi-So X*2 2A1-2 2A4<O2J5fe05*3*K« 

«*.-c*i3Jttfci 7AKJRf*»t» -ewrt^tttw 1 

0Jx.lfX*2 2 A 1 £Hi£X*fc1--l>o tfcfclS. 
D f $2iil2A, 1 2 BC0|*lC0ff^O 1*. tfUxIffS -3 




70 

i±ai 2Aii*±»ktJo 

[0 0 3 0] -?"w-C% 7AO#l±il 2 

Ati2ii 1 2 B H * o 05 (b) IC 
^tiii:> * 133**1 7A!riiU «S»I*"C* 
^X*2 2 A 1O30tc«:*1±»1 2A«t't«EiK 

A*C»U X*2 2 A l«3J3fe*»2i*l 2B»* 

7AC0SK)»XT, YT*H4*>7J*6#»*7*-*« 

#JgI5 3 4 dSEfg-f&o 

[0 0 3 1 ] frlBXT, YTt±**m«7»-^««fl»3 
3UR5eS^±*E«OH36f[XS, YSt*l±i 

1 2A^I$i:t^2iil 2BWEBt«K*AX, 
AY, AZI±, ftlOilCiS. COAX, A Yt£, 
H 4 OHKEt*- * lUSSB 3 9 -cm* S tL, S A Z tt& 
±8112 A, 1 2 BA ? 7-* 1 5 A, 15Bift^ 
i-*»l-7-i'»ffi*«*X*2 2 A 1 (DJ}%[Z^^ 

[ftl] AX = XS-XT 
A Y=YS-YT 
AZ = 0 

[0 0 3 2] &fc*B*WIX*2 2 A 1 O^fcfclfeO* 
XA2 2 A2-2 2 A4C0^7feffi^SgSI**-fX*-tr y 
h^-^OtfiEit^^^o 05 (c) iZTji-r £ n iz^ 
*l±Hlll 2 AC7-? 1 5 Aifl-y??*, -07 
1 5 AO»ffiO<£'k£7-S-Jl*4 6 fci-So * 1 
JW>i3l 7 A*K»U «i*X*2 2 A 1030^*7- 

A 2, 2 2 A3, 2 2 A 4 <03J3fe : $rJlH#-. r 7 - ? 1 5 AO 

7-^.4 6i:f»L ::^i:U -€-OH#OX 

YZtM, 40A2 (XT 2 , YT2, ZT2) , 4 
0A3 (X T 3 , Y T 3 , ZT3) , 40A4 (XT 
4, YT4, ZT4) *II:-t7hf-?»3 6i: 

[0 0 3 3] -73> «i»X*2 2 AlO50 7 fe^'b#X* 
2 2A2-2 2 A4W3g7tf T-<OiEaii: LTWtttfiS: 
R^ (XTo 2, Y To 2, ZTo 2) , (XTo 3, 
YTo 3, ZTo 3) , (XTo 4, Y To 4, ZTo 

4) , l, ztitmzxA-tv \>r-?®mw3 6t-ia 

( tf.$tL^S»Sfc^M7>^2 7!)M5t:ic»-C**t>^tt 
^>o &2 7!;S5(±«IE7'-5'«»p : B3 9i:i <0»M^ 
it % COtt»±*l±»l 2 Al^-T&^lTJ^l 7 A 
OXA-b y hwMIEttt UtI**? MI&IEt*- * t&#) 
SC3 7 lw|Bt6$tt-i>o 
[St2] AXi 1 = 0 
A Yi 1 = 0 
A Z i 1 = 0 

[^3] AXi 2=XTo 2-XT2 
A Yi 2=YTo 2-YT2 
0 AZi 2 = ZTo 2-ZT2 
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[»4l AXi 3=XTo 3-XT3 
AYi 3 = Y To 3-YT3 
AZi 3 = ZTo 3-ZT3 

[»5] AXi 4=XTo 4-XT4 
A Yi 4=YTo 4-YT4 
AZi 4 = Z To 4-ZT4 

[0 0 3 4] &\zm l±il2 AMO* 2i«12B 

ittl 2 AK*H"£X*-fcv K0MjE«fcO«* f Sfc6^ 
(±»2±«l 2 BOX*** hOMiElii: LTXA-t* 

[Sfc 61 AX2 1 =0+AX=AX 
AY2 1=0+AY=AY 
AZa 1=0 + AZ = AZ 

[£$C7] AX2 2=AXi 2+AX 
AY 2 2=AYi 2+AY 
AZ2 2 = A Zi 2+AZ 

8] AX2 3=AXi 3+AX 
AY2 3=AYi 3+AY 
A Z2 3 = A Z 1 3 + A Z 

[&9] AX2 4 = AXi 4 + AX 
AY2 4=AYi 4 + A Y 
A Z2 4 = A Z 1 4 + A Z 

[0 0 3 5] VtoX, mi^Ml 2Ai:fl!»^f:7- 
* 1 5AfcJ»13EJW6l 7ACDX*2 2 A 1-2 2 A 4 

7fcR«$*ifc*l±*U 2Ai:«tiI**9 b*>1t 

lEtwai^tt, awstt^xAAqtiEsttTfflix** 

fft>*L* 0 *2itl 2 BUiE«F*tLfc7-^ 15BI: 
» 135*61 2A1-2 2 A 4 "r**nX*ff 

?*fr*W*fc. X*4r-y Ht3E^-^»*fWK3 7 KB 
«S*ifc*2±*l 2BK*t-r*X*-fc* >0»jE«** 
**IBSi^ jiiRSitfcX^qtjE^tL-CjPX^fctt 

[0 0 3 6] afc*±»-c**»i ±«i 2 

Ai:#LttiI*'C*SI*2 2Al*?)OttOIA 
2 2A2-2 2A40iiEIi**4-il^^ 
±M1 2 AU»1-**13J»61 7 AOlft-t y 
<b*U COft*ttlE^*"C* v *o *LT, W2± 
Ml 2BO»l3J$*6l 7AOIft-t7 hr'-SMi. fr 
IBSglittl 2Ai:Jtt*I*-b7 b t*- * KtlHB±W 




8- 1 1 8 2 0 3 
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[0 0 3 7] ±IS**fcfll±, *12Jtt6l 7ACO« 
RflLfci 1 , *2 3J«>6l 7 BOX*2 2 B 1 - 2 2B 

JEttttU. ^2*(»l»O f *2iil2A, 12 
B) (0»*UOV*TttWLfcrt f . ±«^3$ft±t:^l 

[0 0 3 8] 

BL^<7)3£ttOJJt;60X*-lr^ bf-^l^ #fE3£*>± 
•«E«:*tt-C#±«fcUjkti-*X*-fcy hf-^*^ 

[mffioffi^-^ra] 

[Ell] ^^^^ffli-^NCJIffiO--*iS^I*^1"iE 

[02] Hioa6*»«ia-e**o 

[S3] 0 lofloxxgo iffii*^-t*lftWia-e*&o 

[0 4] ^Ottt»J«^f^-*iW**t»M7 ? 
n y ?m~?£>2>o 

[0 5] *^Ott«l**^>— **fi««:^L. (a) tt 

*±«iomKoBiwia. (b) ii#±«u**-r*sj»6 
jo <n&mw<om.wm, (c) ttaB»*«m*ti-*50«6o 
#x*cox**fc * hT'"-^ottWBl' , e**o 
[@6] ^*o#ttS»Slffio0!i«:^-r****:Il-e* 

4 o 

1 2 A, 1 2B »lW*2±tt 
1 5 A, 1 5 B 7-? 
17 A, 17B * 1 2 
22A1-22A4, 22B1-22B4 
3 3 ±ttSE*T'-^«#l«l5 
40 3 4 3a»£»tt*T , -*»*l» 
3 5 T'-^tefflSB 
3 6 I*-t7h7-?W 
3 7 IAt? h«iEf*-^t&«SC 

3 9 WIET'-^iSftSP 

4 2 I*-fc y H^TET-'-^t&fflgP 
4 6 7 - * H * 
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(8) 
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22 B4 



I5A.I5B : * - * 

22AJ-22A4 xj* 
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22AI 
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12AJ2B : *iaa*2i«l 
I5A, I5B 5 o-* 
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22BI-22B4' xr 



[H3] 
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[0 5] 





5v YSl 
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»I»1CXT,YT) 



H7A 
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l2A f l2B- «lJtc«2S* 22AI-22A4> m 

17At Kl30to6 46 : ^-^SiS 
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&ffl¥-8 - 1 1 8 2 0 3 



38 
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40 
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